Characterization and heterologous expression of laccase cDNAs from xylem tissues of yellow-poplar (Liriodendron tulipifera).
Four closely related cDNA clones encoding laccase isoenzymes from xylem tissues of yellow-poplar (Ltlacc2.1-4) were identified and sequenced. The inferred yellow-poplar laccase gene products were highly related to one another (79-91% at the amino acid level) and showed significant similarity to other blue copper oxidases, especially with respect to the copper-binding domains. The encoded proteins had N-terminal signal sequences and 17-19 potential N-linked glycosylation sites. The mature proteins were predicted to have molecular masses of ca. 61 kDa (unglycosylated) and high isoelectric points (pI 9.3-9.5). The canonical copper ligands were conserved, with the exception of a Leu residue associated with the axial position of the Type-1 cupric ion. The residue at this position has been proposed to influence the redox potential of Type-1 cupric ions. Northern blot analysis revealed that the yellow-poplar laccase genes are differentially expressed in xylem tissues. The genes were verified as encoding active laccases by heterologous expression in tobacco cells and demonstration of laccase activity in extracts from transformed tobacco cell lines.